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(54) OPTICAL FIBER CORD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain enough tensile characteristics, 
flexibility and transmission characteristics and to obtain <1 ■2mm outer 
diameter which is effective to produce a multicore opticial fiber by tbrming an 
aggregated layer of high tensile force fiber around a resin coating film and 
forming a thermoplastic resin sheath around the fiber layer. 
SOLUTION: Coated optical fiber 1 produced by coating optical fiber with a 
U V-curing resin to 0.4-0.65mm outer diameter is arranged in the center and 
an aggregated layer 2 of high tensile force fibers prepared by spinning fi^om a 
liquid phase of polyparaphenylene benzo bisoxazole is formed around the 
fiber 1. Then a thermoplastic resin sheath 3 is formed around the aggregated 
fiber layer 2. Namely, in order to decrease the diameter of an optical fiber 
cord by decreasing die amt. of tensile force fibers while to satisfy tensile 
characteristics fequired for an optical fiber cord (≤0,65% distortion in the 
optical fiber when lOkgf load is added), a high tensile force fiber prepared by 
spinning polyparaphenylene benzo bisoxazole in a liquid phase is used. 
Further, the ratio of the cross-sectional area of the hi^ tensile force fiber ' 
between the outer surface of the coated optical fiber 1 and the inner surface of 
the thermoplastic sheath 3 is preferably 50-80%. 
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• * NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 

3. L1 the drawings, any words are not translated. 



DETAILED DESCRIPTION 



Petailed description] 
[0001] 

[The technical field to which invention belongs] this invention relates to the parvus single core optical fiber code of an outer 

diameter. 

[0002] 

[Prior art] Various properties, such as transmission characteristics, such as mechanical properties, such as a property, and 
C, ♦***, a lateral-pressure property, the temperature characteristic, and a bending property, and fire retardancy, are required of an 
optical fiber code. In order to satisfy these various properties, the single core optical fiber code used within the enclosure of an 
office has the following structures. 

[0003] That is, it arranges focusing on nylon covering optical fiber core wire with an outer diameter of 0.9mm, and is 2 a 1 1 ,000 
to 1 5,000 kgfi^mm elastic modulus to the periphery. It is the structure which prepared the tensile-strength fiber set layer which 
gathered tensile-strength fiber by ******^ and prepared the thermoplastics sheath in the periphery fiirther. Polyaramide fiber 
(tradename Kevlar), tradename ♦*♦♦*♦♦♦ (AKUZO), etc. are used for tensile-strength fiber. The outer diameter (outer diameter 
of a thermoplastics sheath) of a single core optical fiber code is 2.0mm with this structure. 
[0004] 

[Object of the Invention] Although the fiirther multi-core-ization of an optical cable is desired in connection with the expansion of 
the optical-communication need of the fiiture, if the storage space of the wiring section of the enclosure of the outer diameter of an 
optical cable and an office is taken into consideration, as for the outer diameter of a single core optical fiber code, it is 
indispensable to diameter [ of thin ]-i2e to 1 .2mm or less. However, nylon covering optical fiber core wire with an outer diameter 
of 0.9mm is used, when how to set the outer diameter of an optical fiber code to 1 .2mm or less, then the tensile-strength fiber of 
an amount effective in a **** property are ******ed, the thickness of a thermoplastics sheath becomes thin too much, and the 
problem of a fall of a sheath piece or a fiiction property arises. 

[0005] Moreover, while **** and a configuration will become it bad that an optical fiber code is good if the density of the 
tensile-strength fiber between optical fiber core wire and a thermoplastics sheath is made high, in order to make the outer 
diameter of an optical fiber code small, when connecting mutually the fiber optic connector attached in the edge, it becomes 
difficult for optical fiber core wire to be pushed and to withdraw in a sheath, and it becomes easy to generate the buckling of 
optical fiber core wire etc. Moreover, if the outer diameter of optical fiber core wire tends to be made small and it is going to 
diameter [ of thin ]-ize an optical fiber code, the lateral-pressure property which is an important transmission characteristic will 
become bad. 

[0006] In view of the above troubles, on use, it has **** and a transmission characteristic as it is good, and the purpose of this 
invention is to offer [ sufficient **** property and ] a single core optical fiber code with an effective in multi-core-izing of an 
optical cable outer diameter of 1 .2mm or less. 
[0007] 

[The means for solving a technical problem] It is characterized by having arranged the single core optical fiber code of this 
invention focusing on the optical fiber core wire which has resin covering with an outer diameter of 0.4-0.65mm, having prepared 
the set layer of the tensile-strength fiber which carried out the liquid crystal spinning of the ******** phenylene 
:K>iet:icic*ic4c*>i»ic*)K4c*ic (jjazole to thc periphery, and preparing a thermoplastics sheath with an outer diameter of 1.2mm or less in 
the periphery. As optical fiber core wire with an outer diameter of 0.4-0.65mm, the optical fiber core wire which covered the 
ultraviolet-rays hardenability resin can be used for an optical fiber. 

[0008] In this invention, the amount of tensile-strength fiber is made fewer than the former in diameter[ of thin ]-izing of an 
optical fiber code, and in order to satisfy the **** property (0.65% or less of optical fiber asymmetry at the time of lOkgf load) 
required of an optical fiber code, the tensile-strength fiber which carried out the liquid crystal spinning of the ******** 
phenylene **************** diazole is used, this tensile-strength fiber - an elastic modulus ~ 25,000kg£^mm2 it is . 
[0009] In order to satisfy the **** property demanded, it is desirable to make the amount of the tensile-strength fiber to use into 
900 deniers or more. Moreover, since it becomes impossible to take the thickness of a thermoplastics sheath enough if an amount 
has too much tensile-strength fiber, as for the amoxmt of tensile-strength fiber, considering as 2000 deniers or less is desirable. 
Therefore, 900-2000 deniers of the amounts of the tensile-strength fiber to use are 1 000- 1 500 deniers preferably. 
[0010] It is desirable to set to the single core optical fiber code of this invention furthermore, and to make the cross-section pulse 
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duty factor of the tensile-strength fiber between the periphery side of optical fiber core wire and the inner skin of a thennoplastics 
sheath into 50 - 80%. If the cross-section pulse duty factor of tensile-strength fiber is ****ed to 50% or more, there is little 
complementary length of the tensile-strength fiber contained in an optical fiber code, and since the force in which the fiinction of 
tensile-strength fiber is demonstrated and it is applied to optical fiber core wire is small and ends, the amount of asymmetry of an 
optical fiber can be small stopped in the state of the first stage when tensile force was applied to the optical fiber code. Moreover, 
when a fiber optic connector will be attached in an optical fiber code and a fiber optic connector will be mutually connected while 
*♦*♦ becomes it good that an optical fiber code is good if the cross-section pulse duty factor of tensile-strength fiber is carried out 
to 80% or less, the complementary length of the optical fiber core wire which optical fiber core wire is pushed in the orientation 
of an axis, and produces enters in a sheath, and a possibility that the buckling of optical fiber core wire may arise disappears. 
Moreover, the grade of **** of an optical fiber code is also small, and installation of a fiber optic connector is also easy for it. 
[001 1] Therefore, 50 to 80%, the cross-section pulse duty factor of the tensile-strength fiber between an optical fiber core- wire 
periphery side and thermoplastics sheath inner skin can fUlly satisfy *♦**, core-wire complementary length receipt nature, and a 
*♦** property as it is desirable and 60 - 70%, then an optical fiber code are good. 
[0012] 

[Gestalt of implementation of invention] It has arranged focusing on the optical fiber core wire 1 which covered the 
ultraviolet-rays hardenability resin to the optical fiber as shown in drawing 1 , and the single core optical fiber code of the various 
sizes shown in Table 1 (examples 1 -6) and 2 (examples 1 -5 of a comparison) was manufactured, and the single core optical fiber 
code which formed the set layer 2 of the tensile-strength fiber which carried out the liquid crystal spinning of the ******** 
phenylene **************** diazole to the periphery-, and formed the thermoplastics sheath 3 in the periphery measured and . 
estimated various properties. 
[0013] 
[Table 1] 
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[0014] 
[Table 2] 
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O : success x: rejection [0015] The **** property of an optical fiber code measured and evaluated asymmetry (%) of an optical 
fiber. The test condition of a **** property was a part for 50mm/of 10m and the speed of testings between the marked lines, used 
the fi*equency modulator and measured the amount of asymmetry of an optical fiber fi^om the phase change when the tensile strain 
are applied to an optical fiber. System of measurement is shown in drawing 2 . As for a fi^equency synthesizer and 12, 1 1 is [ the 
electrical and electric equipment/phototransducer, and 1 3 ] tensilon by which in light/electric transducer, and 15 a vector 
voltmeter and 16 apply a recorder and 17 applies [ a measuring beam-ed fiber code and 14 ] tension to the measuring beam-^ed 
fiber code 13. 

[0016] Hewlett Packard HP-signal generator 8642A [ fi-equency synthesizer /II]- Hewlett Packard 8508A / voltmeter / vector 
/ 1 5 ] -- the electrical and electric equipment / phototransducer 1 2 ~ the Ando Electric make -- as for light / electric transducer 
14, AQ-4504 used Ando Electric AQ-6502-5^ As for the **** property, asymmetry of the optical fiber at the time of tension', 
load lOkgf made rejection (x) the thing larger than success (O) and it for 0.65% or less of the thing. -r . 

[0017] The shape property of an optical fiber code measured and evaluated the oblateness of a code. The oblateness of a code is 
{(maximum outer-diameter-minimum outer diameter )/minimum outer-diameter} xl00(%), and this made rejection (x) the thing 
larger than success (O) and it for 20% or less of the thing. 

[001 8] **** bent that it was good and the value of rigid (EI) estimated. It is the support-at-one-end ****** type shown in 
drawing 3 , amount y of deflections when carrying out in sample length of L= 1 50mm fi-om the fixed end and weight w per unit 
length of a sample are measiired, the value of rigid (EI) is calculated by the following formula, and a measuring method is 2kgf 
and mm2. The thing larger than success (O) and it was made into rejection (x) for the following. 
[0019] 

[A-one number] EI= (wL4) / 8y [0020] About the lateral-pressure property, the load of lOOkgves was added to 10cm of optical 
fiber codes among transmission characteristics, and the increase with a wavelength of 1 .55 micrometers in transmission loss made 
rejection (x) the thing larger than success (O) and it for the thing 0. 1 dB or less. 

[0021] The temperature characteristic as environmental capability-proof put the flux of an optical fiber code into the thermostat, 
and 3 cycles, **, and the increase with a wavelength of 1 .55 micrometers in transmission loss made [ the -10 degrees C - +40 
degrees C thermo cycle ] rejection (x) the thing larger than success (O) and it for the thing 0, IdB or less. 
[0022] Moreover, in order to evaluate the increase in a loss by bending, bending loss measurement was performed. The 
measuring meth(xi twisted the optical fiber code around the cylinder with a diameter of 40mm 40 times, and twisted it around it, 
and the next increase with a wavelength of 1 .55 micrometers in transmission loss made rejection (x) the thing larger than success 
(O) and it for the thing 0. IdB or less. 

[0023] The result of Table 1 and 2 shows the following thing. The examples 1 -6 of this invention satisfy each property. On the 
other hand, although the examples 1, 2, and 3 of a comparison are examples for which the outer diameter of ultraviolet-rays 
hardenability resin covering used the parvus thing fi-om 0.4mm as optical fiber core wire, a lateral-pressure property is bad among 
transmission characteristics in this case. Although the examples 1 and 4 of a comparison are examples which made smaller than 
50% the cross-section pulse duty factor between the optical fiber core-wire periphery sides and thermoplastics sheath inner skin 
of fiber which carried out the liquid crystal spinning of the ******** phenylene **************** diazole, since the 
complementary length of the tensile-strength fiber in an optical fiber code increases in number in this case, asymmetry of an 
optical fiber becomes large and cannot satisfy a **** property. The examples 3 and 5 of a comparison were examples which 
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, - • made the cross-section pulse duty factor of tensile-slrcnglli fiber larger than 80%, and the oblateness of an optical fiber code 
became large too much in this case, and it turns out that trouble arises in installation of a fiber optic connector. 
[0024] 

[Effect of the invention] As explained above, the single core optical fiber code with an outer diameter of 1 .2mm or less which 
according to this invention is in a ♦*** property and the level in which **** and an oblateness do not have a use top problem as 
it is good, and satisfies the value as which the transmission characteristic of a lateral-pressure property, the temperature 
characteristic, and a bending property is moreover required of the single core optical fiber code which is the conventional outer 
diameter of 2.0mm can be obtained. Therefore, if this single core optical fiber code is used, there is an effect remarkable in 
multi-core-izing of an optical cable. 



[Translation done.] 
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